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(57) Abstract: A photosensitive resin composition excellent in heat resistance, pro- 
cessability and adhesion; a solder resist comprising the composition; and a cover lay 
film and printed circuit board obtained from or with these. The cover lay film has excel- 
lent processability and adhesion at relatively low temperatures while retaining sufficient 
mechanical strength, gives a cured film having a low modulus, and is suitable for use 
in producing printed boards or hard disks. The solder resist is soluble, can be laminated at a temperature not higher than 150°C, 
and can be applied directly to an FPC without through an adhesive. The cover lay film is excellent in various properties including 
heat resistance and causes little warpage when laminated to an FPC. The photosensitive resin composition comprises as essential 
ingredients (A) a soluble poly imide which is soluble in solvents having a boiling point of 1 20°C or lower and (B) a compound having 
one or more aromatic rings and two or more double bonds per molecule, wherein the soluble polyimide is one obtained at least from 
an acid dianhydride having one to six aromatic rings or alicyclic acid dianhydride and/or a diamine having one to six aromatic rings. 
The solder resist, cover lay film, etc. are excellent in heat resistance and mechanical properties and do not damage the substrates 
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because they can be laminated at a relatively low temperature. 
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4- '>^D^>^>T"h^*^^>^-SS7K^I, 2, 3, 5- HJ^tf+v'v' 

^a^.y^jimw~ MtK#k 3, 5, 6 - MJ#;M^w;i^;k?->- 2 -@£ 

^-M7jc%, 2, 3, 4, 5 -^h^t FP^^^-r-h^^^^-MTK^I, 

5- (2, S-v^^rV^t^b HD^'J^) - 3-^^)1- 3 -v^D^-fe 
y-1, 2-iS%)l#ym=.&7kM. \fy?u [2, 2, 2] 

>-2, 3, 5, &-^h7*)iis>m-te*mmmmm*tcmm^h7 

7j;i/^>m— ^tK^j ; tfp* U y hi?— &7K#K 3, 3', 4, 4' 
;>rh7*M>SI- 3, 3*. 4, 4' -k*7xZJWM>fh7 
7j;i^>®?- *|7jc#l> 1, 4, 5, 8-±7^^>^ h5;fc;i/3tf>&— 4£tM£|, 
2, 3, 6, 7 -jry&Vyr hyftfrtfyWt— 3, 3', 4, 4' -If 

y^-jux-^j^h^^)^>m~m7m, 3, 3', 4, 4' -it^^jm? 

x.HJUyy>y L h^tlJV^>^=.M7Km, 3, 3', 4, 4' -fl^77i^> 
7>7h7*M>tr $k7k®. 1, 2, 3, 4-77>fS7*;^>l?-i 
4, 4' -t:7s (3, 4-i?*})V-$*U7x.S*i<>) ^71-^7^ 
H-^tK*, 4, 4* -tf* (3, 4-v?#;i'#*>':7:n/*>') ^7i^7> 
;i/*>—4ffi7K4£K 4, 4* -tfX (3, 4-^tS)V^iyy^.y^ry) V>7x.~ 
)\,7°uny-$k7km. 3, 3', 4, 4' -/V7MD-fV7°DlfUT>v7^ 
;^-*E7fcf^ 3, 3', 4, 4' -t'7x^fh7^^>t-i7Ktl, fcfX 
(7?Jl>m 7x^7 7<f >**1M Fn^7K%, p-7i-l^>-k'7 ( h 
U7x-Jt'7^M) — M7Kt/, m-7i-l^>-f7> (h'j7x^7^J*) 
t:X (HJ7x-;l/7^t) -4, 4' -y*7xr;H-fi^i 
7K«, t:7; (hU7x-JV7^;Hf) -4, 4' -v^xx;i/^^>-^7l<:^^ 
C7)7f#^xh7*;l/^>^-^7K^ ; &<kZfl, 3, 3 a, 4, 5, 9b-A* 
U-kHD-2, 5-y^7-3-77^) -t7h [1, 2-c] 7?y- 
1, 3-v^">> 1, 3, 3a, 4, 5, 9 b -'Mrlt t H 5 -*J-)\>- 5 
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- (fh7tFO-2, 5-S?t*V-3-7 7=;W -^7 h [1, 2-c] 
77>-l, 3 1. 3, 3a, 4, 5, 9 b -"\=Htb h*P- 8 
^;i/-5- (fh7kFa-2, 5-^t+V-3-7 7^) [1. 
2-c] 77>-l, 3 TIB-fe^ (9) TwSn*Yb^*: 




-j&5£ (9) 

Tia-jKs; (io) 




(10) 

(55+ r 1 9 §st£WT s 2 mommm^h , r 2 0 * «t ikr 2 1 tt-tn-en 

7K4fe*fcttl&IRa:cD»— «in 
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TIB— *&£ (5), (6) 




(5£*, R 11 ^ -, -CO- -O-, -C (CF 3 ) 2~, -SOa-, -C ( 
CH 3 ) 2 -£, R 12 «. 2tfO^T»***t*.) 

MM*fc#*fc*lctt. 2, 2' -a^7Mo^dI:Ut>^73' 
;p«Zl«l2K*, 2, 3, 3\ 4* -t7x^T>7*JV#>*= ^**SB6= 
8S7K$5<Z>— ^£bT^V^c: b^- _Lf3R 16 «, — CH 2 C ( 

C H 3 ) z _ t -c n H 2n - (ntt, 1~20©»T*W), :fe£tfR 12 te. T 

13 (i i) m 
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TV. 



eK>0- ' OtrO 



CF 3 





-o 




o 

l-c-o 



so 2 4- 

o 




CpH 2p — 

(pte 1-200! 



(ID 



-l-c-O 




(Tit, IiF.Cl.Br, I ,MeO- m%$k l^OOTfr* 
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±fE (I I) ^T'l^n?)^^}! #e»n^H5h'0«^iKf<i:5 
^-MTKti't 10 — 10 0^;i/%T&&e:£a5$?£lA>o 

TfS-flSiiS (7) 




(5£*< R 13 te, -O-, -CO-, -C (CF 3 ) 2 -. -C (CH 3 ) 2 
-, -COO-, -S0 2 -t^5.) 
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±fB©»n^&£j£KU ^-MtK^I^^^PA, z?7=i>f&fr*mz1}[\7LZ> 

0^*3:3 0#/^£2 4Bt^@^T*§. #etl§4?'J75 Kg£<Z>¥£g#^» (* 
*^^») 0 0 0~1, 0 0 0, 0 0 OTfc&Z. t^m^bl/K ¥^ 

5 , ooo 7fc#®*£«, # g -r ^ KBfc* £># &n5TWtt# g -f a h 
^a^, f#e»n^ hd*«5-na#it<^:««iRitc* 

•5.^,^***1, 0 0 0, 0 0 0^§i# 1 J75h , ^t^® (7 
-x) < & 9 T mss V>**Ji L, < ft Z ttffl \Z & Z> . 

N, N-^f;i/7th75H, N, N-yX^7th75h7«E£0 
7th7Sl<^jifit, K>\ N-£-;U-2-fc!ng H 

n g F>*fci£, 7x/-;K o -, m-, ^dip-i'ky-Jk 
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*£K JKDi^mH #'J75 F&©S-&£Jfc##lhbT, fi^fI©^'J 
TKtCcfcSiDTK^^CS^^ab^o &#0Mb##W 5 Ffb&«> £j*-T5 
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7kw&&z*3WL7^>tf?%z>fctb, znz&i&vmKxmsi&mtteZo erne* 
»^b<^7K^^J;<^n^ i o cceu:, i 2 o'cjiUi©^^^ 

-§>C<h^M£bV>„jI3t, 2 0 0-3 5 O'CsggTM' ^ hMbtel3:£^7T3fc£K 
CI (DUm. lZ~f £ d <h <fe T # 3 o 

f*J©J£;btel 0 0~9. 2X10 4 Pa, M£b<teU 100~8. 2X10 4 
Pa, £6>fc:ig£b<te, 1 0 0 0~7. 2X10 4 P aT$>£o 

*©#IStb£ 2 «n& 3 ttff tH b$££ tt, »TMtt]»€infcMM¥tH b *ff 5 

*5sw©«3ttt»j&aj«tett, ±«b©^©^» «»a©w*s§in8!U * 
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TIB-fesS (1) 



tot. ^Wtf^v'S, 7Kg£S£fcte, Tf3S£ (I) 




n 



-«5S (1) 



c-o^T R5 — o^T R5 -o-c-R 5 
£ oh 6h ^ 




(I) 
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^5,5:2 & 3 teX# * £ 3 S^-& Sft 5 fc^Wtfr £ b to . 

os 6 5 (*ft<fb~>x;M±isD #©*;pv^^i/—;i//#^!y^»», 15 7S7 

0 (JflrfbS/JcJl'&K) ^<Dk^7x;-Jl/Ay^7^^fJI. 1 0 3 2H60 ( 
iftibvx^ftll) ^©hU7k^n+y7x^^>y#7y^ ESN 

0 3 IS (^b~>x;H±M), YGD4 14S (JfcfMb/do), h'JXtHn^>7 
u xx;!/**>EPPN5 0 2H (B^Mbll), #it:X7xy-MG3 1 0 1 L 
#3*^-7 1 — MC 7 0 0 0 (B*itM). TETRAD — X„ T 
ETRAD-C (HHKBffl^S:©) v'vWT ^ 

X^^r^St 2l^&f f-Sft^tH X^*^trl^£^(C 

^"Ptf^-l/— h • xf x;i/^y v'^n-fjm&^ts i: t^tts. 
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fcjfcKLm^znzmmt* x^^ySis^tr, Tkm^&zwzti^*^ 

N, N-y^Wth75 h\ N, N-^X^UTiz: hT^ F&£©7-fe 
h7$H^» H>, N-b*n;i/-2-tfPU 

<H©fc?nU P>$kmi&s fh7tl^D77>, ^t^it>^©X-fJH^> 

d©£?fcbT, Xtf+S'JKtetf.lM ^ H.Cflltt&fllSIlfc**"^**- 
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o 

tfiSVie^aSb^^ ^«H4(h^b#;©^tt/t7>^^&, 1 00-30 0*0 
T»&D, M£L<te, 1 2 0 ^6Hl*b<lt 140~2 8 0 < C 

*ffiw©*3tett«MB«jiJ5*K:M*ns (b) mm— mm2mm&& 

7&V)V&{t&to£\Z* 'J>fc<tb2m<D7t?Vn-lJ)'g (CH 2 = CHCO-) 
- (CHR-CH 2 -0) -T^-r^D3Mbmfi: (fc£U Rtt, zk*feb<fcfc* 
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-&5£ (11) 



9 (r )- 

H 2 C =CI4- C-0-\CHCH 2 — 



H 2 C =CH- C-0-/CHCH 2 



r k 



? H >9 

H 2 C==C — c- 




(f ) - 

O^CHCH 2 -o/-<(j--i 

1^ 



CHCH 2 

22 



— *B£ (11) 

-«5£ (1 1) mjTsM^t^ot)L<tti-c*5t. m 

M£b<te, (B) iJ»tbT, -«5fc (ID fc*HTs*J:tf t#2#6 1 
OT^^y (j*£0 72 Vis- hits® t. (ID fc£^Ts*5«fctf t 

Sb^o S&fc«;U<«, (11) fci$^Ts:fe«fctf ta*2*>e> 5T?* 
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72VU-bikGVlt. (ID fC&^Ts&^tf t£U 1 

m#is*^(c^ut^o. i~i o omm^-v&zcttf 

M£0)^o (11) {C&^Tm£cfctfn#2^e>l OtS^y (*:?) 7 

(b) f&frtbx. ±fB-&5j; (i i) icw*r<b^«siaafflViTfefi 
±m^m 7ZV)vmk^mm (b> tutu #<D^»^fe> 

ly-h (n = 2~5 0) (EOtex^l/^^+K b\ nteX^ly^^lM 
#iq^;p#;&TEMSK eX7x/-M E0£tt*?7*U (n = 2~ 

5 0), k'X7i/-;i'S EO^ft^7^Ul/-h (n = 2-50), e*7x 
7-;i/F EOastt^^7^'J U-b (n = 2~5 0), t: X 7 x / S E 
OMfev^r^U l/-h (n = 2- 5 0)> ^7x7^ EOffty/^ 
7^U U — h (n = 2~5 0), 1, 6 -A^>^-;^7^ U K 
^>^;i/^U3-;P^7iJ7'J U'-K X5 1 U'>^U3-;P> ? 7^UI/-h> ^> 
^XU X U Y-)VV79 U K h U /^P-;P^P/X> h U 7£ U I/- K 
^>^X'JX'J h-;i/K'J7^U I/— K ^WJ7>'J h-;i/ / \^7^U 
ly-K xh^^^D-^7°aA 0 >T-h77^Ul^-K, fh^l/^'J^ 

— ;us?7^u U"-K l, 6 -^\^+>->v^--;i/> J ^^^ ij i/-K tt*>5- 

^>^XU*U h-JH-U**£U 1/-K y^>^X'J7'J 

^'Jl^-K fh7^fn-^7°P/t>f h^^^^'Jiz-h^ rh7X^|/> 
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KP5?jc>7^ I/- K 0-*^*U P-f ;i/^->x?MI//W KPi^x 

U p-;pt£ u u— K 7xy*i/^uxfi/>y'u p— g i — K 0- 

7 £ U a-f ;i/:t^>X3MWW H □ vx h,77'J^'J 

h g u > ^ g p -ji/i? * ^ ^ g i — h , 4? g x5=- w > y u p — ^ £ g 
u-k l, 3 -^i/>^gp-;p> J ^^i5' g i/- s> 1. 6-^d->^ 

Ix^gp-;^*^ g l^-K 3 -V*$>7 V uOV^r 

^s/^n/o, #ux?i/>^'j3- ;i/i?r^g k hgyptf^>^gp 
-;^7^'Ji/-h, 7j?gyptfi^>^gp-;p> ? T^ g i^— k. 2-th*n* 
~>i g p-r ;i/^-^->3 g D^M+yT'o/o, h g *^p-;p 

^'jifi/>^un- ;i/T^7 g u-k yx;u^rcy ^r->#g^ptf u>^g p 

i -7^gp-r;^^->7 p ptf;t—2-^^i/-h, -ry* 

f7U;i/7^'Jl^-h, jj?iJt*'>X5 : l/>7MJl'X-fJV7^ l J u-h, y 

x;P7x/+>'Xfi/>^'j3-^7^ g i/- k ^gyptf^>^gp-;i/> > 

^^'JI/-K 1, 4-7*^>yt-il/y7^^Ul/-h, 3-*9\«/-l. 

5-^>^>> ? ^-;i/> 5 ^^^g i-'-K l. 6 -^\^-y->> f ^--;i/> ? ^^^ g 

ly-K 1, 9-y^->> ? ^— JUv^^^g U-h. 2, 4-yXfJKl, 5 
-^>^>yt-il/y7^^^-h, 1, 4-5s# a^tJ-^tPS—JW 
*$WV—b. V'-?u\iVyWn-)WJ>7WV-V. hUy^OT*>y ! 
^^/-;k>*7^'JU-K 2, 2-zKSst:Z:7x/-;t>A EO»y7^U 
h (n=2~5 0)\ t'77x; — )VA P 0$£&i?7 2 l J U— b (n = 2~ 
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5 0)(PO«7 p okTU'>^+^ K>n«7 p Ptri/>^+it^ K ©falJD^ > 

2, 4-^X^;U-l, 5-^>^>yt-;Py7^'Jl/-h> Xh^Xbh5P 
^P-Jl^P A°> h 'J 7£ U I/- K ya^^vib h U ^?o-J^D^> h 
U7^Ul^-h. ^7:>7J2;l^EO«kMJ7£'J 1/-K ^>*X'JXUh 

□ tf+Mb^^X'JT.U h-;Uxh77^UW~h, yh'J^^n-^D/ 1 ? 
>rh77^'JW-h, v^>^X'JXUl — )V#V7 ? V U- -IVi/7* 
;H£hU7»J;k ^>Jy^JM^^Ul/-h, ^U^y^7U^x-fJk 1, 

3, 5 - h U 7^ U D^fJK^b Hd - s - h 'J 7y bU7U;H, 3, 
5-^>if>#;i/tf^>!y--K MJ7U;U75X HJ7U;i>*>M'-K h 
U7U;U7^-X7x-h, 70AVl/k^-;k v7U;P75>, v f 7U;P> > ^5 1 
;l>~>^>, 5?7 V )l>z/7.)V7 4 F> ^7UJl/X-fik S>7 U;i^>72 I/- K 
y7'JMV7^l/-F, ^7'J^fl/7^U-h, 1, 3-v7'JP*'>-2 
_-/ nAV _ ;l/> j?7ij;^7^ h\ y7'JJKH-h, 4, 4' — TV^ 
Ptf Uf^xZ- ;i/>?^^^U K 4, 4' — f y^OfcT'Jf>^7x 

/*s/$>7*ui'-hfc£. cn&o^te Tzvfr&ikGysM (b) 

^TfStt^^^t ±fS#Wt£ 79Vfr1ktt&mm (B) tu 

ttS^^UU-K k^7x;-Jl/S EO£tt>>7*'Jl'-K t'77x/- 
;i/F E0»>^^7^U 1/-K k'X7x;-M EOtfty>^7^U 
1/-K t'X7x;-;VS EO»^^7^ U h/«C^ffl^50^^ 
^7^UU-h^^Vi«v/^7^Ul/--h©--^ : P'1 3 ^^n^> 

Eo^oiium&fcio, 7)i>%t)7kmfe^<ofeM&WfoJolr%fc&* %*>tl 
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±13 (B) #fgHJ©±fB^ft^lK i= b* (A) 1 0 0g*«K:**b 

, i~2 o os»s&^f£ft£ bv> e ia»g&cfc94>&^<hJE*irrBg 

, ^ik;^7!>^<^sm[Ri^fe^o £P£b<te, 2 o~i o omm&<DmwT*&K> 

, $£>£Mi;b<te, 5 0-8 

$6fcHi;b<te> 5 0~ 1 5 Onm$>-?&Z>o (SGA3 9 18) 

mzte. tats (a) i&tiz (a) ^j:^ (b) ©£-fm**i o oiisntb 

T3 0~9 01I^ ^OhGIB (B) (A) &J;tf (B) ©^?fS*£ 1 

0 0S»S&£bTl 0~7 0fi*^WT££5£B£t-£££^$?£b^. 

cfte>©^W£^<ffc;£-&& u<htiD> ^Ttett^-r ;uA©»^tt-^JE*"J 
£»s^T -5 e: £ &t* # 3 . 

*58§H<Z)^3tettttfl&ia^4»tt» ±IB (A) J&Sh (B) ^OS^, (C 
) ^SJ^^^J^ «fc / £ ttJ«*BW &&&&& tbTt)J:K 

(C) j£#©ftEjeM&8l£bTWu 4#fcll©5£2ft&V>. t^IC J; 9 gi^iS© 

bV>. ^Oi^M^ibTH 3, 3', 4, 4' -^h^ ( t -7^)V/S- 

^~>#;i'#~;P) ^/7x;>, tib-^ (i 2) (1 3) 

^iJo^fM, TU^S^O ^(Dfc®, 7W)V3k 

it-smm (b) ©m-&sjs*«5iffbS5fli75*(isji$ft*, 
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-$5£ (1 2) 



(5S4U R 24 ta, C 6 H 5 -, C 6 H 4 (CH 3 ) C 6 H 2 (CH 3 ) 3 -> (CH 
3 ) 3 C-, £fcfci:C 6 H 3 C 1 2 -£^U R 25 &cfctfR 26 ^ #*2S:£UTC 6 
H 5 -> ;*h^>, Ih^X C 6 H 4 (CH 3 ) ££&C 6 H 2 (CH 3 ) 

£^-r.) 




-&5£ (13) 

(5£4«, R 27 £J;tfR 28 &, #*i4bTC 6 H 5 -, C 6 H 4 (CH 3 ) -> C 6 

H 2 (CH 3 ) 3 -, (CH 3 ) 3 C-, SfclJC 6 H 3 Cl 2 -$ib, R 29 te. C 6 

H 5 -, ^h^V, Xh^r$/, C 6 H 4 (CH 3 ) £fcteC 6 H 2 (CH 3 ) 3 - 

— jK5£ (12) T^$n*7->^7*^7-r >:t*'>Fte> 2ti§<Z>? v^Jl^ 
3§£U -AS^ (13) 1?^n§7^7*X7^myHtt, aBBgK:<k 

4m<D7zsj3)\'&m£.'f2>. — (13) T^^n^T^u^^-x^^ > 
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-j\,j:3 L )\,rj],n—)i>'$>i?— ho- i -yi-JUfJi'/i^- ;i/<h-f y 

So 

i*TJ3V> 5 #t3, 3', 4, 4' -rh7 ( t - ^JWt— a** 

^ > y y jc / >taT©i«SI £ o«L*^t>#^«F l, 

-v-h>> t*X-4, 4' -yXfJV75;^>77x;>, ^/7x/X 

*>77-+yx ^>~y;u> 4, 4' -^w5M>-m 3, 5-t* 

X (yI^75/^>'7'JT» -N-^^;i/-4-hf^U K>, 3, 5 - b* 
X (^^l/75y^>y'Jr» 3, 5-fcf 

7 (^X5 1 ;UTSy^>'>*U^» -N-X^-4-^'JK>, 3, 3' - 

K 2-^^-1 ~[4- (j*^;^*) 7xX;H-2- ; &;i/7tUy7"D/1 
2, 4-> 5 x<^;P5 : -^1t>h>, 2, 4-yXWt+1t> 

h>, 2, 4-->*-r yyatf;^^+f-> b>> 3, 5 -v^^u^^ity s 
>, 3. 5-^V7*n^**U->h^ i-yai-;p-2- (ih^ 
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□ 7JVtl/>, 7>hD>, 1, 2-s<>X7>h7*; l-^xXJU-5 

3-7WJM>H-^ 2, 6-^ (p++-f/^^;UT5/^> 
-tfJW -4-^*^aA*1tyX 2, 6-5> (p-^WS/^ 
>if;U) -4-kFP^D^W>. 2, 6-S> (p-^xW5 7 

^>if;w -4-*;p#^^^^n-^+ify 2. 6-s> (p -f/x^jvTa 

;V75/^7'JX 7-yX^757-4-^5 1 J^7'J>, 7-^X^7 
^ y - 3 - (l-^fMWS^/'JJW ^^UX 3- (2 -^>\Af ^ 

yi/u;u) - 7 -yi?^7s;^?'J >, 3- (2-^>i/^tvu;w -7 

->>X3\>l>7^/:J7^U >> 2- (p-^f^75/Xf'j;W 

vr— )v. 2- (p-y^^js/^u^) *;ux 4- (p-S?*^;K7 
s/v^ujio 2- (p-^/fJl/75yXfUJW -tf>y^Ti/- 

;k 2- (p-^^75/7f'J;W -3, 3-^f;^3H-OH- 

0 0li«C^Uff*K»0. 1 — 5 0ti^©H^tr«fel^l^f5n, 
££>lC$?i;b<teO. 3~2 0M*^<DfiJ-&T^W^n^c 0. 

©isia snfc^ofco. ^tttcs 1 * b<&v>fw 

^: 4-yXfJl-7S/15 1 iK> , /X-h, 4-y/ WS/Xf JK>'/ 
X-K 4-yXWHy^e;K> l /X-h, 4-^^75/7"Ptf 
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U5/>, N-*?\H/— >X N- (4-~>7y7x-;l') ^'J 

4-v*^7^/ , ^>V r xHJJk X? l/>^'j3-;VyWJll/ 
-K Xfl/>^>j3-^y (3-^^^h7 6 DW-h). HJ*^P-;U 

tT^-h), ^>^XUX'J Ml'Th^t^Unlz-h. ^XU7n'J h 
(3 -^^^^h^Ptf^- h), h>J^fP-^X^>hU^ 

^>hU yWxUX'J h-;W\*tf- (3 

K t -7*f MM+^xhn^y'/x-h, t -r/^u^M-^x^;^ 

>*/x— K 7xXMV7'D(fMM*y^>yx-h > t -y^v^ 

t - ^5=-;W h U h U ^ U 5 s — K t -^;^h^^^+'> 

KP/iJf-K 2, 5 -5?*^- 2, 5-5? (^>^)KM^y) ^ 
+>->, 3, 3', 4, 4' -fh7 ( t -y^^^^^X^) *<>\/7 
x/>, 3, 3, 4, 4' -5^7 (t-7$MJW">*MxJl/) ^>V* 
7x/X 3, 3', 4, 4' -fh7 ( t -^^Jl/^l^^^Ptfx;!/) ^ 
>77x7X 2, 6-5? <p-75?K^>tf;i/) 

-tf-/>\ 2, 6 -v (p-T^H^>if^) -4— ^;P^^^^^P^\^^y 
2, 6-5? <p -75? Fulfil') -4-* h^r'>v'^P^ity 2, 6- 
5? (p-75?F^>-tf;t0 -4- k KD^^^^DA^/X 3, 5- 
V (p-7vh*^>if;P) - 1 -^^;i/-4-bT^'J FX 3, 5-5? (p-7 
5?F^>-£W -4-tf^UH>, 3, 5-5? (p-75?F'<>1t» -N-7 
-fe^;i/-4- tf^U FX 3, 5-5? (p-75?F'0"!f;l>) -N-* F^># 

2, 6 -5? (p-75> F^>t>-» -4-hh'O^ 
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i/i/>?W\*rVJ>. 2, 6-zS (m-Ti?\ i '*>1fJl>) - 4 -jjJVtti/i'tr 
pv\4i+)v>, 2, 6->> K^>t)"» - 4 h*~>>^ D'vHJ" 

y>, 3, 5-v (m-7> ? H^>1f;P) -N-/^-4-^'JFX 3, 
5-v (m-T^H^>-tf^) 3, 5-v 5 (m-7vH^> 

-N-Tir5 : -;P-4- tf^U F>, 3, 5 ->> (m- Tv 5 K^>1f;P) - 
h^^;i/^-;i/-4-tr^'J H>, 2, 6-3^ (p-7S^F2/>±5U 
-4-kFD + y->^DA+t;>, 2, 6-y (p-7yF-»tSU 
7*» -4-#;M?*>'>'*n'vH*V >, 2, 6-^ (p-7^H'»t5'J 
5*» - 4-->^D^\^r+hy >, 3, (p-7^Ky>t5'JT» -N 

-*3\«/-4-tWJ b*>, 4, 4* -y7-yHM3X 3, 3' -^Tv'K 
3, 4' -v7^ Ytt)Vny, 4, 3' -y7^H*JV3X 1, 3 
-V7 x.ZDV-1, 2, 3-7 P OA>hUt>-2 - (o-7^Jl/) 

1, 3-y7i^-l, 2, 3 -^DA°>hU^>-2- ( o - n -:/n t?;i/ 

^^v-A, 1, 3-y7i^-l, 2, 3 - ^P/O h >J 
2- (o-^ h^->^;P^~;P) ^->A, 1, 3-^7x-JP-l, 2, 3- 
yD/i>h'J^->-2- (o-xh^iy*;i/#r:;u) ^^A, l, 3-y7i 

1 , 2, 3-7 p O/Oh'Jt>-2- (o-^>^/-f;P) ^yA, 1, 
3 -y7i-iH 1 , 2, 3 --7urt>hmr>-2 - (o-7x^M+y* 
JW^-;i/) ^"^->A, 1, 3-b:^ (p-^^7i^JW -1, 2, 
/1>HJ^>-2- (o-^>V-r;i/) ;**~>A, 1, 3-k*^. (p-^h^r^ 
7i^) -1, 2, 3-7 p P/\°>hU^->- 2- (o-Ih^yjjMzj!/) 
sJ-^A, 1- (p-^h^y7x^) -3- (p--fP7xZJb) -1, 

2, 3-7*PA>b'Jt>-2- (o-7i^M+y*M^) ^->A!5: 

u y -jut s. <d b u 7;m^uts >i££^r £-&<5 c: £ pJfre&So 
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i~5 oss^ofj'&TiSa^^tc^^n, zziz&zvKito. 3-201 

^icra, %Kmbmk&&nmmm<Dm%mt. *mwv> (a) ^^j:^ (b> 
^^tps»<£ 1 0 oiiatut, 0. 0 i~i omm&ffi&TzzLfrs. 
b<, 0. 0 3-5H»g&£-r3d<h7^\ ^e>^0*b^ o 0. 01-1011 

*$£BM<Dmyt&mm®.j&wte. ±iBpi^^u-r^ f (a), x 

?V)l%k4k&MM (B). (C) 7£SJ&P^?J£^rb> ^^DT±I3 

xfi/>^'j3-;k>7^'JI/-h, l, 6-^\^>v^- U I/- b 
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KPv ? x>it^->^— K 3-^PP-2-fc Y-u^^uMfr^ZZV— h 

ly > ^ U p 7 U h > 7xy+y#Ux5 1 l/>^iJP -;P7 7 U I/- h 
, 0 -77 U D'fM^ylWW h'D^xWy^- K 7#U;P7;7U 

^7ly~K 1, a-^l/^'J^-^^^lz-h, 1, 6-^1^>> ? 

>7*'J P-;p>^^7 l^-K 2-kh-D^yl, 3y7^^D^y^PAX 
2, 2-tiX[4- (*^P^>Xh*-» 7xXjHyD/1>, 2, 2-tfX[ 
4- (*?t?U*is • ylh + y) 7xZMyDAX 2, 2-tf*[4- 

i/-K hu^ptri^v^up-^^y^u k ^u^ptfi/>^up-;u 

^77Ul^-K 2, 2-h*X[4- (7^Jn^>-yI^y) 7xXJH7 
PA°>\ 2, 2-tfX[4- (J^'jD + y-^'JIh + y) 7x-Jl/]7DA> 
» 2 - b K □ + 1 - 77 U P+v' 3 - a+i/^DAX hU^P-;i/ 

l/PA^bU^^Iy— K 7-b7^fo-;M^>h>J7i"Jl/-h, 7" h ^ 
;*5F-P — ;M^>f h777'J K * h + yyT'Ptfl/^'JP-JM^^ 
ly-K ;* b^-iy h 'Jx5 1 y>^U p— ^77 U lx- K ;xjP7x/+y*'J 

x^i^>^up-;u7^u v- k ; -fry / *^-#y?u\f.uyw p-;u 

77'Jk-K 1 -77 U P-Ol/^v^PfcTJ!/- 2 -7$ U- K -fVXf7 

u;i/77Ui/-h, #u^-^>'x^u>7;p+;L'X— fji/77 'J K y*x;p 

7x/^yX5 1 l/>^ij3-^77 U I'-K # U :/n kfl/>7*U H-fri?*? 
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9y i J0r—toi?*99\''-b* 1, 6 - tttyV-Z—fr 1 ?**!? V- V. 1. 
9 -y^->^-;i/^^^P-N, 2, 4-yI^-l, 5-^>^>> ? ^— 

d tr > y u n 7 * u v- v , h u □ ^ > ^ $ ; -ju&r ^vu 

2, 2-t*X[4- (7^'Jo^>^ijyn^-» 7i-JHynA>< 

^^□-;l / yn/t> h U 7^ U I/" K yo^Mbh^^d-^n/^ H 
ij7/7ij ix-h, <1V>>7?Ul>WtbV (x.?>7t?V U-b). ^>^U H-J1> 
^h^T^U I/— K Xh*»>^X'J 1 — ;i/f h77^'J lx-K 7°ntf 

T^iJl^-K ^>^xU^Uh-M'J7^'JI/-K -iVfTXJWttbV 
TV)\ss ifV^Vfr^ZZV—Y. ^'Jy^7 1 JJl'X-TJK 1, 3, 5-H 
ij//? ij p<;w\=HJ-fc Ha- s - hUTv 5 >, HU7UJH, 3, 5-^>-tf 
>X)V#*i'U-b. h'J7U;i/7SX h I) 7 U JW> H K bUTU^? 

*x:7x-k 5, 5-^7U;wt;nf^;i/», 5?7>W5>, s^.y;^* 

, ^7UKV7^^-b, v?7'J;Vf l/7^W-h, 1, 3-^7'Jo^y- 
2-^PAV-;K ^7UJ^7^Fy7 l J;Kl^X-h, 4, 4 fV^- 
uWj t > 9 jyx./-)W*99 [s-b* 4, 4' -^V7 , Pt! l Jf^7iy 

^I^/^-^I^T, t'X7xy-jl/F EO»y77Ul^-h, t**? 
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co^i^yv-n ^mwcDtfij't $ k i o omft^tc^u, 1-200 

±ffc£<DttL<DJ$,ti£bTU, ±13 pJi§4« LK 5- H (A), *5j;tf#Wfi 
Tfct, #UXXx;k #UX=h\ tf»J£l/^>, ^J#-#*-hfc£##tf 

x^^r->«Jiiioamtt#tciS5£$n^v^^ sfcofc^a^tf e>ns : xt: 

3— h8 2 8 (itMb^x;i4fc£S) ^©if^7x/-;wttfJ!& ; l 8 o s 6 5 (tft-fb 

->xj«) #©tJI/y^l/l/-;M^?y^1*«l ; 1 5 7 S 7 0 (ift'>x;i/ 
*fc®t) «©tf^7i/-My#7y^tI&; 1 0 3 2H6 0 (»fl3^jc;i/tt«) 
f©MJ^hKo^>7i^M^>y^7y^tI ; ESN 3 7 5 ^^7^ 

i/vy^^vy^^s/ffil; rh77xzp-ji/x^>i o 3 is (igtfb^ 

x;i4t$2D, YGD4 14S (3C£MbJ&), h'JXt FD^>7xXJM^>EP 
PN 5 0 2H (B*<m)> #ih'X7x/-MG3 10 1L (H#Yb^), # 
3*^-7 h-MC7 0 0 0 (B^itm). TETRAD — TETRAD — C (H 
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3g@£-&fc«fe©T mStft© Rl^tt^ U 5 h* fc&rfc \Z.m®htdb <D~£ & 
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T. 2, 2' -^*yy)\s*UZfU\iV ; T>zS7?)\'m—%i*^ 2, 3, 3', 
4' -tf7x=;P^h5*;Pa|?>Bfe— #1**, ±izii<D:£ (VI) TtSn^XT. 

*-T*S?7S >fcjDitT, m^fc7a/SSrWr^7f#^> ? 7^>, ^;i/7^-> 
«S^rT5 5?75X (3) T?&$ftS5'a^>5>75>fc£&/BVvr 

7^^ilC^^«^t LTif ■ WSt, d©*£i!ft<Z>IK, HfflSri&K 

^ >A i bl F P C C^KJfCffi l/i e.tl5. 

£7c, ^BjCD^'ttTOm^^ flMb«©3MS**** 10-3000 MP 
a^^S. £©<6B©3W4¥£**"*£fcfc«fcB* *A-K7^fMCffl 

^fc«fcSAS*©»^*«»^"*C:i*ST?**. S£L<«. 10-2500 MP 
a, £e>K$?£b<&, 1 0-2 0 0 0MPatS5. 

*fBM©*3tett»JIBari5*tt, «fb«, ^B»^14 (3 0 013) 3# 
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3iru 3 o o < c©^Hk:3^r B igbTfe%^fiJ^i*«^t?7b<me)n-r, & 

#-5. ^rb&<Di«3S&$tte, M£b<, 20~5 0 0 ppm^0. H^S* 
I<{i2 0~40 0ppmt'i5^ S&M£L<te> 2 0 ~ 3 0 0 p p mT&3 

o 

©x y 5 1 y v h !i zgktc Lfcmzm&mztemmz n& y << ;i/ a^? 

hl/y7 hOZl^cD^fiJ&^7t-r^'l4^A , -ly-1'7W';UA©2®^$> 

^tt^^^A^^it-r^tci^uT^, s-r, (a) ^rpi^^u-r^ Ft 

(B) l^4'{c:^#^$iflS^±^o^M-a^^2flS^±WT^) 
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^-)v%mmtz.Etfm^t>nz>o ^n^ommt^xm^xh^h. 2mm 
Ki^iTffl^iw^. mz, mmom^novT*. (a), cbk co 

o 

<fcH. 0 1 Id^t* «fc -5 tC> PET^CD7^;i/A 1 6©±{C|tS$n^:S^ 

jamtt, HMcfco^miB T^y;wb^#i (B) m5 2iii^, 
■COT, ^b<(il5 0W, ££>tctel 0 ot^ms. 

£ fc>i± 3 <h*^f^H fc jfi < , U ^ /h £ ft "7 - £ 1M y 
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flsU u^*>*«3te«^tt5i«*K:*#'r*»*tt***''»- £©fc©* **MTC/* 
jfilgiwt. 112 (a) (b) tt, H33S*ftJIl£ (CCD i, #fgBj<2P ET? 

w ;p a t^my^f )\>2* t ©aui#©#**#-r sdfcfctt* a*- u-r 7 ^ ;p a t & 

$nfcCCL©#«#:®^^ftH7-1'7>f;UA <* A*- W 7^ JPA) «fc 0 
-f7-f^A) £&fci*T, *55*-h, »y^»5^ttiXa75*-Mc 
75*-hfi*tt. 150OT, £F£b<tel3 0'C 

8 o~i 5 or, *rt53ttt7^;pA©»-&ttv a*i 8 o~2 o om 

*. Sfc, fi!*ffi^5nTt>*#U-f5 H7>fM©*#tt, 15 0-30 OIC 
5?«*tttt>fc7-fJUA©ffi»*«lIfBT**. £©£*£>, *ME#A«Ffc/^- 

12 0OT< se>K:S£b<tel 0 OTiiaTT&S. 
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s^-r^Mfc^A-7^;i/A<z)±(c, 7-r>fi/*^-*liJ&*i 00/100// 

o 

Si<, 51*, 3 0 0"C£JU"e*tK £?£b<te> 3 2 0t^ H£$?£b<te 
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tt$AU0MPa~3 0 0 0MPaT^^ ^^©^ft&l&fla&^te* £© 

&£^jBfcbfclBfl#»fl« (CCD ^fbt^^iD^aTL-fci^t:, #U 
-TS K©«-fbiR«6lC<fc0lJ->^;P* J ^ofc0, EofcDt5«^*«. £© 
3*1*9 7W7'^7"iJ>hSfi (FPC) 0^n-7^;i/AtUTffi^fc 

m&iz, mm-fzmmmmtfntc o wf*aufco b-^-r < & £ £ ^ -5 !k&-&& % . 

bfcdbl, M'-W7-f JUA©3^b^©3SM£»*l 00MPa~2500M 
Pa^-Sili^b^. $6>tStb<^ 1 0 OMP a~2 0 0 OMP a . 
,fct)a*b<tt, 100MPa~1 5 0 0MPaW, 

&\z. mffi.±\zmmznT^z>tirt-U'<7'<)\>Atz. m^©/^^->©^* 
m&mz, 7Mz&zvm**;-)\'^o7)\'n-Mzi%m&-z$>Q > m.&vk& 

;i/*©7;i/n-;ptci#»bfe»^T7&5. 
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-y^fji/7s; - 1 -:/p/w-;k 4-->'^5 i ji/7$y - 1 -:/^y-;k 

;k 2 - ^^?JI/75 y - 2 - ^f JP- 1 - yP/V-Jk 3-zS*?)l7$S 
-2, 2— it^J-fr-l --fun 2-^x?Jl/7$yx 2 S'y-Jk 3- 

vxw$y-i-7'DAV-Jk 2-v j -rvyatf;uT^yx^y-;k 2 

-y-n-»7$;i^y-ik N, N-y^>yJl'-2-7$yi^/- 

;k 2- (2-^W5/'xf^» x^y-;k 2- (2-^x3^75 
yih^y) x^y-;k i-^^W5;-2-7*n/v-;k l-^x^ 
;u75y- 2-:/P7W— ;k N-y^kv^x^y— ;k7 5 >. n-iWi 
^y-;u75>, N-n-y^> f x^/-;U7^>', n- t -^Jk^x^y 

-JI/75X N-7 r )UJk>*X^;-Jk75 >, 3-ylW5;-l, 2- 

7*DA>^t-jk Mjx^y-;k7sx K'j-ryyn/t/-jk75x n- 
y.^;px^y-;U7^ N-x?jkr^y-;V7S>, N - n - :/^;kx^ y 
-jk7 5>> N-t-y?;kx^y-;k75>, i^x^y — >75 >, y-fV^ 
p/w-;k7 5 >> 2-7S/x^y-;k 3-7s;-i-7*n/v-;k 4 
-757-1 -^y— ;k 6-75y-i-^;-;k 1 -75y- 2- 
;/P7\v-7k 2-7S/-2, 2 -vu-fr- 1 -yD/ty- ;k 1 -75/ 

^y-;K 2-757- 1-y^y-Jk N- (2-75 7X^1/) x^y- 

;k75>, 2 -75 y - 2 -y^;w- 1 , 3 -zfunyv^r— ;k 2-757- 
2 -x^;u- 1, 3-^p/i>> f ^--jk 3-757-1, 2-ynn>^- 

7k 2-757- 2-fcKo^>*3 1 7l'-l, 3-^PA>yt-Jk 7K^b^~ 

hj^a, 7kmtx ] jv^ ?mit7 -y^-o a, m&i-hWA. &mtiw 

A, ^y^XyA, ^m7K^^h'J'yA, ^tK^^U^A, ^7X^7 > 
t- 7 A, xh^y^l^^x^At: Kp^v-K, x h ^X^Ml^^x^A 
kh'D^yF, 7^h^yPt°;U7> ; EX'yAk HP^'>h% ^ h ^-f V :/P fcfJl' 
7> ; EX-)Ah Fa+y b\ 7577-^7-Jk 2-757X^7-Jk 3-7 
ay7°PAV-7k 2-75y7°P/ty-JU. 7>^k7 5>, X5MU75>, Zf 
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tf^rax s?>f v^pt!;u75>, hU/W5>, hux^y^x h 

zj—jl^ -fy^y-jk N-^^;P- 2 - fcfP <J H>> N, N-^^^I^^l- 

, il^O. l~5 0ll^T$^ ^S1S^C0^#^<h*^t>, 0. 1-3 
OfiM^i-r-Sdi^SL,^. M£l/<&> 0. 1-1011%, ^ZM&L 
<te> 0. l~5m*%<h-T3;i£;W£l/^ 0 

M*mm^<to. sm-hM&T-r&oxmM&m-rzo c<d&?\z.vx. nmmm 
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$ nfc fi^TflnMst- & £ <t tc cfc k> . TO a° ^ - > £ nfc c c l 
^mom^mmm.mm^m i^c^n- u^y^ ;pa $m i/cccLfi 

~3 0 0 OMP at'$D, MWftttK^n, ^X^/X^-T^ 
1 0 0/1 0 0 Mra^T<h^-51«V^^^-r o ijg'fb^ ¥fflUiH4 (3 0 

ot:) 3^r B m_h©i^'it^^T^o 

, 3 o ox:(D¥m\z3ftmmLxbmm^mmfc&z$.-?r£<n,<z>ft?. ^bb 

o 

JMfctfjKlte, (1) a;-^7^;va, (2) ^BjCD^^W^W^ 6»^^> 

;i/W©^1^7^ ;w a £ M# u X5 1 ^ > 7 ;i/ a £3S 9 fr-tffc 7 ;u a , 
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^©^gsnx^s b^ 0 

£<h^5/&frb> Jiizfcbfcx^^fttfy-f ^ K^£?£bv>. -^ofti, ^{b 

-;i/©^a^7^^AJ (£TF (PE+EVA) &fi-&#:7 taTT) £ rj£ 

1/>J (D[5]Pt^btlib^{Cd:^7^;PA (PE7^M(DIt (PE + EVA) 
;&S£#:7^;WA<Z>®£i30) frb&D, (PE + EVA) ^1^7 
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&K)£>t)i£lZ&Z>mmT*\$. (PE + EVA) *l^#7^^tOPE7^JV 
tOPE7^;PA©^D-&t)-B:^cfcD^bTfeck^ 0 7^ ^AOliO^^-frffi 

;i/Ai:^o^t)$n^ (pe+eva) #m-&foy 4 jv&mfe. nrn-mmtaz 

PE7^^AE fc^it®^ (PE + EVA) ^I'D#7^MIi/ci:^7^ ^ 

(pe + eva) #s£&7^A£bT^?t$ij, fN^ih&Jft £<om 
liun^^ta^^-t^m^v^o (pe+eva) &n£fc7 K&temyt&y a 
)va tmrnzmr z> <dt\ cne. om$&w$m7 4 e^u-KT^hb 

Xmt^.7 4 ;UA K&^TS £ > 4 JVAiCCLt ©^t^^ftS: 

(pe + eva) &m&fo74)\'&<Dmw*n^te?tfftizh^tf, a>hu 

>^-|4©ffi^e>2~5 O/zm^W^bV^o u© (PE + EVA) ^S^A^-Y^ 
Ate, g^&7^Jl/A^©&*&rttJ;<, 

Mo^^ii^fccfc^^7^;i/Atcffl^e>n?)OPE7^;i/A^(PE+E 

Ul 0-5 0 Mm^iffSb^o iP^lf-r^^ibti^^D^-rv^lfil^^^o 
0~3 0 um<D$.mfc& b(^„ COOPE7-fMlt 

h^#ti^bfc^^^o*u<^^<h^7^mt ) « : *b^sso--^T*§, 
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teQ&t>1£M&<Dm&* (PE + EVA) *1^7>{Jl'A<!:OPE7^;l'A$ 
<3-tV f&&bfc&, d^^JSt (PE + EVA) #££#:7^ 

^ > ^ X5P > t*n;i/T;i/ ^ -)i/mm<D#m&fcfr <=> & s mmomt > ^ u x ^ 
u>mm<Dm*mm?z>o z.<Dmmz.&K>, fm^nsv—b© (pe+eva) 

J§-&© (PE + EVA) ftl^ft7 ^ Jl/ A t P E 7 ^ AOJI^«, ±fE£|p|D 
J enfn2~5 0jtim, 1 0 — 5 0 um-t:&Z>Z.£tftft%.L^o 

z>jjm~fcn*fcz>rf* *»w©«*&, opE7^ji/A^ffet§© 

i»lC»bT, 0. l-5SftgPaW£b<, S6K:0?£b<«O. 5-511 
^7?^^)o 

6fc0?£b< fcfc4 0-7 0 |imt*0. Jft iff £ L < fc£ 4 5-6 5 jLtmT?-**. 
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wu uz/jzyoo ^ 

A^:^ai^rj?BR$nT^§^©7-<;i/^^nJ^TfeS. ^-*7W 
;i/AO^«7^;PAch©^tStco^T«, fiJ$ib^T^c3;5fc^®&ig£n 
TV^«b©3&*»*UVi, &*@&G!>IiftM4£%U tt«W£faT?&t)A¥#&a 
CI ^-X 7 i btli P E T 7 -f^A^Kff S Ui. 

b<«l 0-7 O/zmt^D, St>£?£b< ttl 5-40 AimT&S. Ji 
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: 4 0 Onra©)fe*U 0mJ/cm2), P ET7^f JVA£i!l#bTfr 
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T, 3 0#f B 1Jg#U#V>T\ ->D^t>y75> -ffM^MK F 8 0 1 0 2 
4. 9g(0. 0 3^) ^TJOAT, 3 0^»bT^'J75 Fi£Mt£#*:o 
C©^U75Hlf©Mwlt 5. 57jX&-?tCo Z\(DU^Xl^^VX^.m^ff 
■z>tco C^'J75h«t^ f7P>3- h bfc/W MciD, K35^— ^ 

>t, uorio^ leotJio^, notion lso'cio^, 1 

90 < C10#210'C30#\ 660 P a <DJ£tlXffi!£lJUf& Lfc. AQ*—7> 
cfcDMtBU 1 0 5 g<D7k&&&mir&&*Sm.&'$ t J'f $ K*#fc. d(0#U 
-f S h*0DMw«6. 0 7?, a Kfl^tel 0 0 %T&ofc. 

K 3 3 g§mV7>6 6 gfcJgjSU ^Cth'jXW^>0. Igt? 
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h V 7^)17 0 . 5g> ^35^07P-y^7.M- 2 0 8 (t'X7i;- 
)V¥ EOftt (n = 2) 25g, ^V^T^JlWthO (X 

^>7^Ul^-h) 3 g^3JDL^^m^^li0b7t. 2 5 ,um 

5 MmI^PET7^;i'A©2l7^MS:ffco 

^»J6 chlWI^tc. ^<D7U*is7)mtefa(D&m&mt$. 1 0 0 0Pa-mT 
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PET7-f;Pix*«3&*L/$6fcl 0 0*C5^ft«ibT, T»I»tt3l*!M5 K60w 
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-8 010 <«jti5/U3 — >«) 3 1. 5g (0. 0 3 5^1/) £DMF 1 0 g 
ttfetCjfJD^-T. 3 0#IW«#-r*. ilC^eiC. S?75/^Af»3. 8 0 
g (0. 0 2 5^1/) £DMF 1 0 g\zmmt£"&rcb<D$:1}\\Pl. 3 0^»t 
So 3k*TjE**«*?fr^IU«:**6, BAPS— Ml 7. 2 2g (0. 

0 4 0t;W &—mzmV<m&bfctf*>lJQ%.* DMF2 4g$MTilOSt 

, 2 0 0t, 6 6 0Pa^T*2ltFliEMLfc. DHOW 
U 8 5 g ©fft pJMl^ 'J ^ !lCD#U-fa FOMwtt6 8, 0 0 0 

, Tg«5 4*C» -f 5 Kfcsptel 0 0%T&o£„ 

pj^lt^ U -f a H 4 4 . lg^y^V7>10 0gC»t, 4-* h^-z/y 
x. J — )V (W$k MEHQ <h0Sr^>) 0. lOg^iPA, 6 O'C 5 
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13gfC^bT, h'JX^75>0. 0 5g^iJDbT> 6 0 "CT* 8 P^JJO 
iM#Lfco C©cfc?KUT, S c = 3 OKOXtf+S/jCtttfy-fS K©>7X7 
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2107^16. 7gfc, < V ->7? JHfeE OSEtt h 'J 7^ U I/- h (UfWftJ 
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h (II^7P-7^^iM- 2 0 8) 4. 5 g, 3feKJ£0BS&8!l<!: bf^ 
A* • 7^v"WloV • ^5*^X»< M+a7 8 1 92:0. lg, 4,4'-y7$ 
;i?7i-Jl/^^> DDM ^ST) 0. lg, MEHQO. 0 1 g SrSsSD 

b£^£MbT^£>PET7^;i^A±fcM#L, 4 5*CT5£\ 6 5t;T5 
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Z.O?U*i'Zf)VmteWL<DMfc?)Vm'\<D&m&&\^ 1 3 0 OP a • mt'S 
0,1 0 0/1 0 0 jum©^-T >/7^-7©Er^ J ? :> 1 0 0 MmX 10 0 Mm© 
^©A^->&^i"§ C ttfi-v^ito 

^/N , -K7^;VAtHitS> 7JA < "l/<7^;UAtto©*U-< 5 H7w;ua ( 
3|tt$4 0 0 0MPa, Ji^2 5/im) £36 t)"&t>-&T, S^'IS^7lfeit 
>7;Mi, MTj^fcCT^* 777 hT'cfe^feo 
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. lO^EJP), DMF 2 0 0 tO. m&»MZ1k1t&* *sUtt>*?7 5. > 
KF-8010 (Ili^'j3->i) 2 5. Og (0. 0 3 0=E)V) ^DMFlOgi 
£<bizm*-T. 3 0^W§. E0»jfcfc$?7$y5fcJMFB*5. 33g (0 
. 0 3 5^) £DMF 1 0 g£»#$ttjfct>0£jD;5LT, 3 0»bt 
*7fcT£jfc*g«&)friJIb&J&*£>, BAPS — M 1 5 . lg (0. 3 5^6 

izbX. #'J75Hft»**#fc. CO#'J75K*©Mwf4, 5 8, OOOT 

:/>T\ 2 0 0 V. 660P a©JBE*T2Nfiaj«JE<g*b*:. 

statu u 9 4g<D*;^^r'>^w*rsiaBim^u-r5 

C©5j?U-f 5 H©Mwtt6 5, 0 0 0, Tgtt6 0t, 5 Hfb*tt 
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^UfenJ^tt^U-f S H8 4. Og (0. 0 8^) ^^V7>2 0 0 g 
£i§fl?U MEHQ£0. 1 g»b, 5 0 "C^ b 6 0 tTjSjjf^tfc. £0^$ 
C^U->vJM^^UU-hl. 42g (0. 0 1t;W £yW7>4gC 
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(^bvxjl/ttl) 3. 8 0g (0. 0 1^) £yt*y7>15gCi«$ 
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0 1 g£^DLT*g-£bTiIB&Pfco ^©M^PBTy^MilCifl, 4 
5*CT54>, 6 5^5^^, l5l5 0j!imJ?^i3t^U-<5H7^JP 

««/#U-f5 K7^M/PET7^M (i«llttf&) fdStaT, 10 or, 
9 2 0 0 Pa'm(2)»7$*-ML ^ = *-h*£, 7^- h^^/^- 
>&±fc©iTr 3#ra«ft&» (®M#:tfi4 0 0 nm©¥ff3fc£l Om J/ 

□*^H0<V7'D^y-;i/jj|f* (M4 0t) x*5ftmm,misfr'&. io or 

2B#B^ 12 0"C2B#ra» 14 0 c C2Hf B l 1 8 0*0 2P^W©*#T?B!'fbbfe. 
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n©? u**7)mt**<om**)m^<o*am&K* 1 o o o p a • 

0. 7 0/7 0 tf m0M>^^^ 7 0 MmX 7 0 urnVM** 

•J-fSH7^AO#tt»tt6 3 0MPa, #tff*32. 0%, 8»*»*12M 
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*0. 3g,M-208*3. 7g.^*a78 19*0. 1 g , DDM£r 0 
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^4 0 0 nm©7fc£l OmJ/cm 2 -eiltlfc.). 1 0 0t)3^1^ 
;7U 1 XfiDf h JPk'H o+-> h* O-f V 7*D/V-;l'J&ft (M4 0t) 
T5#fH3a4ftUfc£, lOOt^l^IKU 12 0<C2B#P^ 14 013 2 WflW, 18 

£0737 U^r5/^HH«i«©IBf6^;HS^©ft*3jl«tt 1 0 0 0 P a • mX'$><0 
, 5 0/5 0 timCD^-r >/ / X^-^cDE^5 0 /imX 5 0 um<DK<D/^?- 
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c©7^^^y;u«te«o«Hfi^;i/i5^©j**3fiS!tt» 1 0 0 0 P a • mT& 
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O-fV^D/V-^lf* (*»4 0t) T?S*ft. lOOt^Pm 120*C2 
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M^lbfc2 0 0 0ml ©t/t7^7 7X3lC, BAPS-M8. 6 
0g(0. 0 2^M.zyu^D->^T^>(mmit^UKFS0 1 0 ; ( 3 ) > 
T^$n^~>o+1i->> ? 7S >(C*3l/iT, x= 3 , y=10> R l = CH 3 ) 1 

6. 6g (0. 0 2^), *3iZ>*DMF 2 0 0 g^rXn, ^nCESDA57. 

65g (o. io^) £&b<m#b&a*5-gic;on;L, 3 o#h« 

#</>X> (4-75;-3-M^->-7x^) *^>1 

7. 2g (0. 0 6^1/) SDMF 7 5 g fc^b±IB^JCjPAT, 3 0#M 

1 5 OriCTl 0#|HK 1 6 O'CJCTl 0#lffl, 1 7 OtUCTl O^fBI, 1 8 0"C 
fctiom HOtlCTlOm fbT2 10t)ICT3 0m 6 6 0 P 
a©J£7JXMJ£in#&bfc 0 D St DffiU *;U#^">»&Wr*pJ 

WJ^5H9 6gWc. C©#U«f5KOMwtt6. 275", 
1 0 0%X&^7c (COOHSI : 8 0 4). 

^3 omm%^m^ b. \*»mi oogc, ^mMtbx, tfx (2, 4, 

6 - h U ^^;W^> x y-f ;W -7i^;i/7*7 7^>t=^> / h*0. 5g (1. 2 
tfX7xy-;i/A EOfi (n=3 0) 5? 7? U U- h (frWfc 
#lABE- 3 0) 2 5 g, £«ktfS'&£Sit£!l£bX* h+v7x;-JH Om 
g^^UPbfeo ^e>tlfc^2 5ymH^OPET7^JVA±tMb, 4 
510(1X5^1 &V>T-6 5 < CfcX5#|tmtei*bX. iWJ-f 5 H7^fJl/A 
(3 8tf-mAMO /PET7^fM ( 2 5 m/?^-) 0 2l7^M?: / #L 

Z.<D2M7 << ;UAK«B?&£. «fS/«^tt#U<5 h^-Y^A (3 8 /xm) / 
PET7^M (2 5 //m) t^^ck^Ciftt, 100 X:, 1 0 0 0 0 P a • 
m0*frT5S^-M/ifc. 7 PET7^Jl'Ai»^3^I 
Tfcbfc 4OOnm0^nOmJ/cm 2 ). P.ET7^^A^ 
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bx^e> i o ov\zT3frffl-#x b-^—t? i 8 o x:\zx 2 mm<D^xmt 
1 1 8 o p a • mT&o> *^ 2 6 o •co^hjsk: i frmmvrTb&nm<D 

7^;UAGD?iM4^teU lOOOMPaT, #tft*2 5 *K a&##B?&i&& 

te3 7 CCT&ofco 

dntOTJfc, ±|Btf#tt#U-f5 K7^^A (3 8 Mm) /PET7^M 
(2 5 Mm) ©2S7^;i/AtC, «HfS/^tt#U-r5 K7>r;UA/P 

ET7-r;UA£fc<5ek5fcS*aT, 10 0t, 1 0 0 0 0 Pa-mO^frT75 
^-hbfc. ^5^-h^> M>/^-X=l 0 0/1 0 0/imO77^S: 
PET7^M»f»3W7febfe («3lfi^# : 4 0 0 nmO^l 
0mJ/cm 2 )o PET7^;PA*U*«bTA^ 1 0 0ttT3^lffl^ 
^7b, lSSCKOHO*!!* (M4 0t)) 18 0t(CT2Hr« 

raftbfc. K7^f^©/^- >£MfcMK:Tfi^Lfc<L:C:.3, 

>/X^— 7.= 1 0 0/1 0 0 Mm<2/^->£$&< Eta*T?£TV>fc. ~ 

[^'jfi^a i6] 

mmmi 5T#e>n^3 ofi*XRji§tt#iM5 n»«ei oogt ) t^(2, 

4, 6 - h 'J ^?;K>^;1/) -7x - Jl/7 17 7^ >t+y K 0 . 5g(l. 
2 5U^)> W7x;-;kF EO^ft (n = 2) v77'Jl^-h 
I7DZ>^7M- 2 0 8) 5 g> k'7 7 x 7 -JPA EO» (n= 3 0) 5? 
7^'JI/-h (i(f4 1 ^t{t;#MABE-3 0) 2 0 g, *5 £&&'£&±M £ VT * 
h^>7zy-;H 0rag»LL »e»nfc»**2 5 /*m/£*©PET:7 
^;UA_tfC^b, 4 5tCT5M ^T'6 5tlCt5^IbT, ^ 
&#IM ^ K7^;PA (3 8jumff#0 /PET7-fJl'A (2 5/im)|») ©2 
®7^;UA^r#7tc 
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WL&ntz.. CO)yU^r^)Vm^(D\d-)V^m^m^ 1 O 8 O P a • mT& 

^Jl/A©#tt$(i HOOMPalr, #0% 2 0 %T?& 9 > $&frBmi&M.mfe 
3 7 S'CT'&ofc. 

z.nt\tmz, ±fB^fe^u-r^ k^^a os^m) /pet7^m 

(2 5 Mm) ©2Jl:7^;l/Afc, £fl?g£> iH/i»U<5K7^WP 
ET7^Mt/j:5ct5 lOOt:, 1 0 0 0 0Pa-m©Mt75 

hbfc. 7-f >/X^X=l 0 0/1 0 0/im©-7X^§ 

#^-£> PET7^JPAfflSI^6» 37>F^S7feL,fe : 4 0 0nm^ 

an om j/cm 2 )» pET7^;i/A^bT^e> i o oncx 37>ra^x h 

^-;7U 1%©KOHOtK^ mM40X:) -CW.m%. 1 8 0 c CfCT2B#F^ 
7<>/X^-X=l 0 0/10 0 um<Drt? — >&ffi< z\£tf-e%T^ 

fee 

[^«J1 7] 

SM^itbfc2 0 0 0ml (DtA°7 7'Jl'777N3tB AP S -M 8. 6 
lg (0. 0 2^1/) ^r;DMF 2 6 0 g§An. iinilESDA5 7. 65 

g (o. i^io &mv<mwLtztft>-mtzim?L. ^<d£&3 oftfmmwzm 

ttfco Jmtc:->D^>v7a> afM^MKF 8 0 1 0) 2 4. 9 g (0. 

0 3^;i/) ^llPAT, 3 Ot^JS^U ^t2, 5-y75/Tl^7^;^9. 
8 1g (0. 0 5^;!/) £#n^T&7KT#^U&#6M#U ^'JJSFfli 

^ynyu-hLTcrty hlzto , m£3—y*>T\ 1 5 O'CfcTl o#m. 

1 6 CClCTl Ofrffl, 1 7 OtCTl 0#m, 1 8 CCCtl 0» 1 9 0*C 
(CT 1 0 7^-^X2 10TCCT3 0 #Pfl, 6 6 0 P a (Z)iE7^TMJEE*D^b7tc 
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Bissau *;ujt5+->ss^-r5^j»tt#u<5 K^wfc. c: 

©#IK5 H©MwH6. 0 75", -f ^ KYb^tel 0 0%T&ofc (COOH§I : 
9 74). 

fc3 0MXTU»&-f 5 Kfllifcl 0 0 gfc. 4, 4' - tiX (5?Xf^7S/) 
^>!/7i;>0. 3 g, 0*«IBTTB (2 5% h;UX>i§i&) 1. 0g> 
If* 7 a: y -;i/A EO^ft (n=30) (^+W^I3ABE 
- 3 0) 2 0g, £*7x/-;i/A EO» (n=10) m^-b («f 
*W<k^mABE- 1 0) 5g, *3J;tXS^±^JtbT^ h^>7x/-JH 
0mg&^HDUja}^tt»li3iSafiJ&'»»**»fc. £©j«£2 5 /zmJi^PET? 

t#H5H7^M (3 8mitiJ»^) /PET7^Jl/A (2 5/imI*) ©2 

£©7 U^zsfjmi&tiHD e-;PJ**3lt*tt, 1 0 0 0 P a • mT 

;PA©9M£*tt r 1 2 5 0MPat, *&##Mi&ffl&tt 
3 8 OCTr^ofc. 

cntratc, ±!3i5^tt^U-f a H7^M (3 8 /im) /PET7^J1/A 
(2 5 Mm) ©2J1 :7^AK:, ffl$i/lS5ttt#U< 5 H7^^A/P 

ET7^Mi^5ct^:llaT< 1 0 0*C, lOOOOPa - m©^7?75 
^— ML 7 >/7^-X=l 0 0/1 0 0 ym©T7^$: 

riv$<-tt\ PET7^M»6 15}f«b/c (I»:40 0nmO^l 
0 m J/cm 2 )o PET7xf^WtT^e>l 0 0t)fct3^7 h^- 
?U 1%©KOHOt(c|I^ »4 0t) tiflt, 1 8 0 ClCX 2 P# M©& 

# b o ' «{b l t# nfc # / \*- < 7 ^ ;u a © / 1 * - > & Btktt icxm 
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mis fctiC 7<>/X^-X= 10 0/10 0 iLm<Dn& — Z\ttf 

immrn 1 8 1 

mmmi 5e>pjM^u-f ^ wmmffij&ttz&TizLrcz tsmimmzm 

ft&ft^Tco BAPS -Ml 7. 2 0 g (0. 0 4=EJU), yD^1t>y7$> (*I 
ifbflKF 8 0 1 0 ; (3) X^tl^^U^y^T^ > ; x = 3, y = 
10, R' = CH 3 ) 24. 9g (0. 03^1/), ESDA5 7. 6 5 g (0. 
1 0^)1). :J3£t£fc:X (4-7$;-3-*M+y-7x-;i/) *^>8. 6 
g (0. 0 3^;U)„ t#StlfeT5 F^^Mte 5 . 9TO^fc. Hte^l5 
ch^tc-f 5 H{t;$fT^:^. ^tt^U-f5Hl04g^#fc (COOHSil 
7 46). 

S*lJ£Ml 5 <hN«£UT^^4^U-r ^ h*/PET7^M©2!7^MS: 
f£/£U C©2Jf ^Jl^Kl, ^ifi^l 5 £mWzmffi&MK>'&t) J &. 

0 0 p a - mT'*o, &z>2 6 o 'co^Ba^t i ^mm-fxhmnmoxmtm 
3 7 ora^fc, 

^ntrajt', ±|B^ttJi?'J^$K7^;^ (3 8 Mm) /PET7^M 

(2 5 Mm) (D2my^(jiA\z, mm&. ift/iwj-rsh^^wp 

ET7-fMiua:5«fc5CIfeT, 10 0*C, 1 0 0 0 0 P a • m0«7 5 
^-Kbfc. 7^*-h&, 7<>/7^-7=l 0 0/1 0 0 /tm©?7^$ 
P E T 7 ;i/AiSS*> 6 3 ^Wa^ bfc (gBfr: 4 0 0 nmO3t 
ftU 0m J/cm 2 ) 0 P ET7w;PA*iU*«LT^6) 1 0 0t:fCT3^7 h 
K-^U 0. 5%©T-h7>^;i/ti h'D + yh , 0<V7*DWP7J^-;i'/* 
= 5 0/5 0fiSJfc©&ifc (M4 0*0 xmmik> I S 0X.\ZX 2$$m<D0k®- 



94 



WO 02/32966 PCT/JP01/09053 



>/X^-7 k = 1 0 0/1 0 0 p.m<D/\?->Zffi< Li^tfT^fc. 
[Jt4fcfcl4] 

f££fTofc: BAPS-M17. 22g (0. 0 4^/l/h yD+t»7$> (te 
Mfb^MKF 8 0 10; -jfe5£ (3) ->o*ii->>?:r 5 > ; x = 3, 

y=10,R 1 = CH 3 )24. 9g (0. 0 3^), ESDA5 7 . 6 5 g (0. 
10^), 3, 5— > 5 7^y^&#^4. 56g (0. 03tJW. ^5tlfe7 

Stt#>J'f5H9 9gSftfc (COOHS13 3 5 8). 

mmmi 5 tmmzhxm^t^v^ s. k/pet7^m©2I7^ms: 

0 0 P a • mtS D > J&O 2 6 0 XZ<D¥m®iZ 1 ^^*ttTfe0tl^©^RB«M 
7^^7*;^IAt©ii$X S ;5 i >^UT, ^tcM\^ 
'&<D*n—l"(7'<)i>A<D&&mZ, lOOOMPaT, Wtt2 5%T?*D, 

i^^^gm 3 7 ora^fc. 

d*l<hteS'JK, ±f3^'tt# U -f 5 h* 7 ^ (3 8/im) /PET7^M 
(2 5 Mm) ®2I7^MIC, ^i^, K7>f WP 

ET:7^ Jl/A^ft-SckStCSteT, lOOt, 1 0 0 0 0 P a • m©^frt75 
^— h Lfco 7$^-hi, 7<>/X^X= 1 0 0/1 0 0 /im©-77x^S; 

PET7>fMfl!^6 3^Ma^bfc : 40 0 nm©»l 

0m J/cm 2 )„ PET7^Jl/AWbt^6 1 0 0 "CtCT 3 ^MtI?^ h^- 

mmmi 9] 

^>J-f5K©^tlT, tfX [4- (3-75/7i/^» 7i-JH X 
;l/7*> (OT, BAPS-M^t), (2, 2'-t*X (4-kh*D^>7i- 
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)V) ^n/Oy^>7x-h) -3, 3', 4, 4'-Th i 7*>)\'#>mm*® (&, 

t> e s DAtst). zsy^y&^m&m^rco 

l&Wfflt&mMOfr 2 0 0 Om 1 ©tA7^77X3HBAPS -M6 8. 8 
8g (0. 16t;W,.DMF3 2 0g*iO, ESDA138. 4g (0. 24 

K**"r^LTS^*ffofe. y A^X\ y7$/$Iftl2. 18g (0. 
0 8^) $DMF12 0gH»tfcfc©^MT, 3 0^I#U #>J 

fctO, ^>T, 2 0 013, 6 6 0 P a ©JE*T2 ISWfcJEftffilU 9 

6 g<a#g< 5 h*^#feo 

±BT^Ht#U-f5H4 8. 4g 6 &*W;7>110 
gtlSil/, 4-^h + y7x7-M0. lg&^JnU 5 0 < C^e>6 0'C© 

1. 42g (lOSU^) *W;7>5 gfc^bTiD*., 6 O^T 6 B# 
raiPl»«j**ff^fc. SSfc, M^>xJ>ftiSX7}^>8 2 8#I&3. 8 0 g (1 
0 5'J^) *V-**Vy> \ 4 gfc^^itfcfc© 6 0 *CT 6 B#P^*D 

srFfc^-r (a) - (d) m^m^Lxm^mmm^^mmv. (2) <e># 

P E T 7 J )V A±\Z B 7s 7~ A )V A *f^«l l>tc 0 

(a) ±IB^fefc«k0^b^tt^U>f 5 
6 5SMB 

(b) ^ViyT7)mEO^h l JT7VU-h (m#tf4b¥xm (80 $SA- 
9 3 0 0) 

5 MSB 
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(c) t'X7x/-M EO^tt (n = 2) S?7^'JI/-h ($0 
H7D--^XM- 2 0 8) 

3 0M*g& 

(d) t'X (2, 4, 6 - h tj ^^JV^O'MM 7i^X7^>tW 
lfi*3B 

HOPE T ^A#t^tt7^ MffiC, (3)«Uc(PE + EVA) 

tem-Sfcy^ )\>i±/o p e ^ ©as o & fcsfiiSl? £ ^ a 

&fi4 0 0 nmCD^^l 8 0 OmJ/cm^ 314tt$ : 1 %#BKfe;*7U 
^AtK&SfSi T«yfett:7^;i>A©|Bfctt©T-* h&fTofctca, 2 0 0jumx 
2 0 0 /im^J;^l 0 0 /imxl 0 0 ^mftO»^Ht*f&. 

wa&<&¥ffliftaH4ttimi, 3 o ot:©ffl^sin^gfnt)7^;i'A© 

£ £> tC, MMl&Rti&^iCD 5 . 0 x l 0 isQ -e^ ^ fc, 
[^1600 2 0] 

M^lUfc5OOml0t^77;P777>3C, ESDA 17. 3g 
(0. 0 3 0mol), DMF 3 0gSAnt, Mtl^UTii^tS. 
^{C, Sl^llJ^bMOvya >MBAA 5. 15g (0. 018mol) £D 
MF 9 gtd^LTj&DA, lP#W»b<*^-r*. yDW>y75 
>KF- 8 0 10 (ifi^'J 3 — 7 . 4 7 g (0. 0 0 9mo 1 ) £}}n*., 
l^WS**^*, BAPS-M 1. 2 9g (0. 0 0 3'mol) 

•yifit*3-hUfcA'7 hCtO, ^t-7>T, 2 0 0t:« 6 6 0 Pa(D 
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ffi*T2P#ra«JBte*fcU 2 6. 4 0 g©Bj^'J^5K^c. 
±fHT£/£bfctflM$ F2 0. 8g (0. 020mol) m+V7>8 

5g (0. 0 2 6 4mol) SS^^rV 7 > 5 g fc^L/TJn^, 

bth'jx^ja>o. 0 1 g spiral/ 6 o < CT6NFr 0 Wa^#&fTofeo a 

WTtd^-T (e) ~ (g), (d) ^^l^btett»)iE|j$iiU 
(2) ©^TPET7^;i/A±l:BX7-y0i7fetth'7i'7>rJl/A^^ h 

(e) ±m^mz^o^vrct^j^^mm 

6 OliSS 

(f) k'X7x/-M EO«tt (m+n^3 0) WJl/-h (*r"=Wffe 
^IH (ft) INKXXtM-BPE-3 0) 

2 0fi«SB 

(g) t*X^jcy~;i/A EOft (m+n=10) y77'JU~h (frffcMb 
fit (&) ^NKX^tMUA-BPE- l 0) 

2 0SS3& 

(d) • X^v-WPtV • ^r57j;UX (tfc) ^M+a7 8 1 9 

fcbTSfoMb^ (**) SH^Dx? h (# 6 2 2 1 F) :7^;l>£ (J9«^5 0pm) 
^75^-h UT=Jifl|j§->- h Ufc. 

Cl©=B«|jt>'-hCD«0l7^;UAi!Jl«tttt, 3. 3Pa-mT*pfc. ^ 
: 4 0 0 n m©?6£ 1 8 0 0m J/c m 2 > m&fc : 1 %*&tt>tl U 
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v&7k&m&mit*Tmyt&7 <( )u&<Dm#L&<D7 L zb&ft'3rc£z.z* 2 0 0 u 

mx2 0 0 iLTnj$1&&T$ \ 00/imxlOO /imA©^^i#ftfc. 8H 

fift©^ffl»«ktttt«Ttt, 3 0 0"C©»]»#Bak:i»ras^Tfe7>r;uA©«B 

1 OisQ T&ofco 

[H«»J2 1] 

WTt^t (e) ~ (i) ^^^UTi^tiW^iiL, (2) © 

(e) ±|B#8cK:<fce>'&ri6bfc#lKS F*fl& 

6 omM 

(f) t*X7x;-M EO« (m+n=3 0) ^Ul^-h (£r*Wb 
flU OHO MNKIXfM-BPE-3 0) 

2 0 mmffi 

(g) tfX7jcy-;i/A EOfft (m+n=10) VTOVV—Y (frWte 
^li (#0 SNKX^fM-BPE-10) 

2 0 S*SB 

(h) 4, 4'-tfX (yl^75;) ^>^7xy> (>->n-&W («0 M 
S- 1 1 2) 

(i) 3, 3', 4, 4'-fh7 ( t **F5/jj)U#~Jl>) ^>77i 
/> (B^tftie (80 gjBTTB-2 5) 

1 S»S& 
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tbTi*ft* (*> (#62 2 IF) y<)VA (**5 0pm> 

iW:tfi4 0 0 nm©M6 0 0mJ/cm^ : lX*»fc*'J9 

A7K^^ffi^T^tt^^^A©^^5 : -Xh^T^fc<hC3> 2 0 0 Mm 
x2 0 0 Mm^^l 0 0 /imxl 0 0 um^O^Wf fc, S&fc, WS 

*fc, WTOW8 0 0a^L«»i^ 1- 6x1 0«Q 
[USSFll 2 2] 

( e ) 2 o -e-&/&bfc^tt^ U-f 5 F 

5 OligP 

(c) tfX7xy-;UF EO^ft (n=2) WJI/-h <*ffi^J* «*> 
nn i/^ZM- 2 0 8) 

(f) V7,73l;-J\>A EOftt (m+n^30) ^T^U^-b <*r+*tfl3 

(^) fiNKXXfM-BPE-3 0) 
1 0 SSpK 

(h) 4, 4- If* (ylWS/) ^W7i;> (S/>3-ttSff <*> « 
S-112) 

0. 5fi*£& 

(i) 3, 3', 4, 4-7h5 <t-*^/<-**">**#=JW ^ ( /7x 
y y (B*m% (80 SBTTB-25) 
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CGDPET7 4 fr&ttgmyt&F?^ 7 4 JlkUi?* h<D±iZ, (3) T'ftl&h 
tc (PE + EVA) PkM^Wyj WOPE7 A )l>&<Dter)&t)l±Fofr i E>fcZ> 

S^#:^4 0 0nm<E>7fc£6 0 OmJ/cm^, 5Nti& : 1 %7mfc% U "7 
AtK^ £^T^147^;l/£©:pl##<Z>-r7 hSrfTofctil^ 2 0 0 /i 
mx2 0 0 Mm^43cfctfl 0 0 /zmxl 0 0 /imA®?tWr^fc, IS 

(e) ^»«2 0^l/&#H5HtfJI 
5 0 fiSSB 

(c) t'X7x;-Jl/F EOftt (n=2) ^77 7 U h (3K35«&fiJo (ft) 
|!7P^7^XM-2 0 8) 
2 011^ 

(f) tT7 7x/-;PA EOlttt (m+n = 3 0) v77UU-h (^r+^fci 
fit (ft) iNKXXfM-BPE-3 0) 

2 os*sb 

(g) fc:77x/— )1>A EOftt (m + n = 10) (UrWfb 
^li (ft) INKIXtM-BPE-10) 

2 0 £ JH$ 

(i) 3, 3', 4, 4'-rh7 ( t -7^;UA-^-^->*^^-^) ^>'/7i 
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jy ia*mm m) ibttb-25) 

(j) 3, 3 ZL)\,-M7, [7- (yXfJl/7$;) .^T'J >] (H#Ji 

%&mm%m cm m nkx-653) 

^ © P E T 7 ^ ^ A#^l^tt h* 7-f 7 M y ^ h<D±lZ. (3) Tffr&b 
Tc (PE + EVA) J JVA/OPEy* Jis&tDMQ&frlZ&frbtSiZ 

d©=Ji«jfi'>— h©««[7>f ;i/ASO(lttttt, 3. 5Pa-raT^L 
mjtekft: 0 0 nm©7fc£6 OOraJ/cmz, ^{t^ : 1 U# 

&fcm%L &mKTffift&7 4JVJ±<Dm&&<Z) : rXh&ft-oft£Z.Z. 2 0 0 n 
mx2 0 0 /zm^t&Jctfl OOwmxlOO tfmAOTWSIfln^fco 2 bH, fi 
S&O^Bil&fcH&ttlfcTfciU 3 0 0'CO»i»4 £ BBK:i^lBlj!ftWT'b7>f;i/A©«@ 

$Lfc, »»f3ftfttt#a^7 5 OHIfe^feo &ffi|&ffi&&t®4iitti 8. 0x1 0i3Q 
[J±jj&0U 5 ] 

(2) ©Tj^TPET^^JUAi^BTv^-^O^tt^^^A^^bTfe., 

(c) k^7x/-^F EOftt (n = 2) v7^'JU-h (#0 
l/OZy^XM- 2 0 8) 

5 ommffi 

(f) h:7;7^y-;UA EO^t (m+n^30) 5?7^'Jl/-h (frWft; 
^Ii Oft) 8NKX7fM-BPE-3 0) 
5 

(d) tiT. (2, 4, 6-hU/fM>^JV) 7 x —JUfcX 7 4 
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j )w±\z&mox &WL7 4)v&mmmti. 6P a •m^rao, 

f9RI b «fc 5 £ bft < T fe , §§7^ JPA <h^14 7 W ;l/ Art*?- <fc*"T ^ 0 b , 
^3tb&#>ofc. 

§S7^JPAi:bt, (PE + EVA) *I^#7^MI*»fc 

[Jt&fcl 6 ] 

j;b^J5T^b^PET^^;i/A##^'l47^;UA®tC, (3) TfMbfc 
(PE + EVA) ^S£#7 ^ )V A/O PE7^ ;i/A<Z)flfi 0 ^fr-frpW 6> 
7 W & 7 a h bTHJf lij£->- h Srffr&bfco 
^OHJi^jg5/-h©^7^;i/AiiJ^H4«> 4. 0 P a - m*T?*ofc. 
•Mfr:Stfi4 0 0 nm<Z>^£ 1 80 OraJ/cm^ SiffeJfc : 1 XTRSfft;* U 
7A7.KM T^te7^;UA(D5i$H£<Dx7 h£fTofc£ 2 0 0 /imx 

2 0 0 umM3$£.Z$l OOfimxlOO #mA©«ttl&ft#IB<trC€rjfc. 

wafto^eawiHtttiiTftt, 3 o oxKomM^miziftrumwrctcz. 7^ 

raifel*J£#i©teWu 1 . 3 x 1 0 i2Q o fc. 

fflJ*«&£WgEU (2) <D75ffiTP ET7^il/A±(CB7,f-y«t7^^ 
fcflsfibfc. 
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( e ) mmm 2 0 -c-sti, i>rc# lm^ mm 

6 0S*S15 

(k) ^UXfU>^'j3-;i/y7^U U-b (n = 4) (jSSS^ (&) £S7D 
n^^XM- 2 4 0) 
4 OligK 

(i) 3, 3', 4, A'-'rYy (t-^l/A-t^^M-^) ^>^/7x 

7 > (B«lJiit IBTTB-2 5) 
2S*SB 

(j) 3, Z'-tDV~#~)\>-\f.7, [7- (ylW^;) ^U>] (B*^ 

yt&mmftm m) m. nkx-6 5 3) 

ZL <D P E T 7 4 JlsAtt^myttkyj JVAM \Z, (Um7 J t bT^7jC^ 
(80 m7°n^?b (# 6 2 2 IF) y^fJVA (S^5 0jim) £^*-hb 

I^#:^I4 0 0 nm<£>^£6 OOmJ/cm^ SIM: 1 %7mik%Vv 

^{C^M^^^fflM^^-e^, 3 0 0 < C^^g$^BB^l^F B ia^ctil5, 

fe, ^r^^igtrt^fit^, 2. 7x10^1:^9^ 
litems] 

( 2 ) (D^ffiT PET7^;UA±^BX x- 5>©«$&tt h'7 / f 7 4 U V7, h 
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(e) ±&%mz&r)&j$,vrc#v-i s. mm 

6 OSSSB 

(c) tfT^xZ-^F EO^ft (n = 2) U V- V OHO 
170--^XM- 2 0 8) 

2 OSMSB 

(f) h*X7xy-;i/A EO^tt (m+n=3 0) (#r*Wb 
(«0 fiNKX7fM-BPE-3 0) 

2 oa*gj5 

(d) • X^yt^f^ ■ T-STJJUX (#0 ^M=^a7 8 1 9 

ilfi!)PET7^Jl/A^jS3tftH7'f 7 4)V&Vi?X b<D±iZ, Qkn.7 J )V& 
tUTOPE7^;l/A (ff^3 0jum) £^ 5*— h bTHi^lIv'- h £f£i& 

zlcd^k:. &m.7j)i>Atvx, (pe + eva) ;pAiasf#fc 
h ^ pjfgT-fe d , mmni&fr-z-r izm&\z fpc K&s-rs c £rfpjm-e& s v 
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MP a~2 5 0 OMP a T £ *UC i; 9, M^A^ - >$^t5 il t^T^, 

w h £ btfflin n»sdBtett#/x- w 7 ^ ;i/A &m #T -5 

A^-T 7*T?*Sfcae>fc5J0Sfc^g < , F P C ©a8itXgfc&V>Tft*l©l$|BJ£# 
7 ;i/Att, 7 1^>7>7°'J > bg«fc£©S^lslB©#^k:i£UTV>s. 
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- v t v xm ^ <=> n % &ftm&m >>- v \zn i> xmm omm^ t mm v % £ & 
^-Y^m^^^t^yu^y^)m^mmmzmm-r^mz. ^ommtMi 
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m # <d m m 

1. (a) 1 2 oxi&Tow&fDmmtmB-rz^m&tfV'f k> (b) 

2. (A) 1 2 0t:WT©M©^«fc^t5^f #'J<5 h\ (B) l&^f 

i%mm& i ~ 6<bwt*^t5 

3. buIB (A) (1) 

R 3 

A 

4. jtufB-Jfea (1) T^tlS^'J-f S h'tf, COOHli^2 0 0-3 0 0 
5 . JffiBBnJflltetf u -r 5 TIB— j&5£ ( 1 ) 
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— f&iS (1) 



»; A;^+^36, *BfS*fctt, TIBS* (I) 



6. MIB— «s (i) t^ns^'j-r^K^ COOH$m^fc2i^± 
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8. mm^jm^v^s. (2) 




(2) 



9. MfBpJMEtfU^ TfB-^ (3) 




(3) 

10. MfSi^tttf '.MS- Ftf, $e>^TI3-^ (4) 
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(4) 



<5£+. R 9 «. -O-, -CH 2 -, -CO-, -, -C (CF 3 ) 2 -, -C ( 
CH 3 ) 2 -, -COO-, -S0 2 -^ R 10 te, Aoy>, ^H^r->S 

, -OH, -COOH, StcteC 1~C 5 (DT)U*)m&. lte 0 , 1, 2, 3 
, 4£, mteU 0, 1, 2, 3^t.) ^e>^^n^>^T^>, ^v75> + 

1 1. Mfl-nJM^U-f ^ (5). -jR5S (6) 



(5£*» R ll «, -, -CO-, -O-, -C (CF 3 ) 2~, -S0 2 -, -C ( 

ch 3 ) 2 -&, R xz \t, 2«©tis^r.) fre>m*nzwt—mfrto&±WL— 

12. MfB— JK^ (VI) fc*5*>T, R 12 te, $ (I I) 





;o (vi) 



in 



WO 02/32966 PCT/JP01/09053 
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1 3 . mwm-$k*®&. Tf3-&5£ ( 7 ) 




(5£ + , R 13 te> -O-, -CO-, -, -C (CF 3 ) 2 -, -C (CH 3 ) 2 

-, -coo- -so 2 --e&3o) t&s, 1 1 izmwwmyt&mmffi. 

14. S5I3 (A) RJigM&tflMa t***. Tg^l 0 0'C~3 0 0 "C T 35 > ft* 

15. Jffi-ffc^WSWi*^ 10~3 0 0 0MPaT*5, f#3< JS 1 £ teSf 

16. m^oiA^n^fift^. 3oom-e»s, s^is&fws 

17. «fl5ffi&3&*2 0 O'C&TTffcS* fi!f*^l*fcttfflf^2gB*fe©^ttffl' 
filiate 

18. ¥fflj!&3*& (3 0 0*0 3#Mfit±T?*$, tt3*m£fc«fl*# 
31 2 fB«©&fttt«M&«Lj£*i 

19. 2 0 p pm~ 5 0 0 p pmT^5, ff^l^fcte 
If ^ 2 IBi^cD^WM^o 

2 0 . iiufS^^#i#J/^\ g«iU3«fctf i BO 5 % <D'J>?£ < £ «fc 3 7 S> 

*;^nstt5, i &ftfem&m 2 t3«oD^'i4«m^#Jo 

2 1. BIMOTg^, 5 0^3 0 0^*5, |H*5H *fctt»*5!2fB* 
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22. mm (b) i&ftifi. mm— 2 i^^tt ^m^^ y t-t^ 5 , 

23. Mia (b) j&m*. T*u;i^{fc^W3cktf/;£fc 
i&tommfcT'fcz&'gm 7?v)i>mk&yomx*$>z>. m&m2 3mm. 

2 4. HufB^tg TZVJlsmt&WMtf, 2WfcgT£tK J&O (-O- 

CH 2 CH 2 -) O»0igb^^-r«, W#*2 4fcB*©«3fett#W&Ja« 

o 

2 5. tSta (B) J&#fr\ lfX7x;-Jl/F EO^tt^T^Ul^-h, h'X7 
ary-;PA E0^7^'JI/-h, k*X 7 x / -;|/ S EOSttWJl^ 

2 6. (A) ^SIOOIIIH, (B) ^l-2 0 0lf^I^tt 

mm 1 &it\mi&A 2 i3*©i«3tttt#ji&ia^«j. 

2 7. (A) MfBBJig&tflMS H : 10 OliS, 

<b) ifrT*\z%mm&im&>±. fo-z>~mi&&&2msk±m-?z>4K<&®: 1 

SB- 2 0 011^ 

S^2|3ic©i3ito^i4fitji&m^#io 
2 8. (A) RT»te#lM5 h\ 

(B) l$HF+fc##3t&lfl£JU:, A^^MrAttff* 2<@£A±Wr^^ 
(A) (A) :fe«fctf (B) ©^ff-SiSl 0 0lI^tbT30~9 OS 
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(b) (a) (b) (D&stmm&i o ommut^xi o~7 oi 

(C) (A) (B) <7>&fhS*£l 0 Oli^ibTO. 01-1 

2 9. ^^17iMI»^2|3«<D^«^^e,^0, 1 5 OXl£XT<DM.mT* 

3 0. BXf- $?«JB©7-f^A©JEJfm*fift^. 2 0*C~1 5 OICC**, 
fflf^Jg 3 0 tm0)m^y^)VA o 

3 1 . «^ 1 ^rcim^m2mm<Dm^mmmmm<Dmmmmmm^^.-^ 

3 3. ^ft^fc, Sfcfc^l ^fc«fS^2lB«©^7 , 6#1tMl^W^e)^0, 

34. it*«i*fctt«**2ia*©*^tt#Wiai*** i 6^t)* 
jbe* Pjffiia^** 2 o'c-i 5 ox:t*$>%, tin—u-iy^ov^ 

3 5. < t fe, fflfcfcJg 1 £fctefflt3t»S 2 |B«©^tt*IBffi^^ £ & 0 , 
3, #A*— K 7^;UAo 

3 6. 7^ XB/*'*— X*B= 1 0 0/1 0 0 um2kT<DM®iM&&'tZ>. 

37. ^-x:7^;ua, rt^2 9lBic©i$^'l47^;UA, «®7^;i/A^c:© 

>tI?l/>h'-J|/7J^-«®m#:7^^t (b) #'JXfP>7 
^;i/AO8t»7w;UA*»e>75:0. fro (a) ©^l^#7^il/Ai?i^iM7 
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3 8. HE«3ttt7^M0f*dJ, 5-7 5pmT*S ^ t fT-Sal* 

JS3 7aa«fe©*/t— 

39. «tBa«ii7-f ;uA*«/ag-r* (a) ©*s^7w;pa©jp*.^2~5 o 

nmT&tK ^ (b) ©^ l Jx?l/>7^M©)l^l0~5 0nmT$5i: 

4 0. l&fB^— ^7^;>A*i, #>JX5 1 l/>TV'7^1/-h7^Jl/Atfe§, fit 
3fcJg3 7f3ifc©;*7A-W 7^;i/A. 

£fB^(E>;27A— K7>fJVA. 

4 2. A-K^^^ffl+f-X^>^3>KlM^6.n§, B^3 4*fcttSf*^ 

3 7fc|3f©*A'-K7>fM. 

4 3. A-K-T^rX^fBtt^g©^ KgfcSMcfflV^ftS, Sf*5i3 4*fettffiP 

3 7 fc|B«0;frM- K7^f M. 
4 4. |#3ft3g3 4 £fc 3 7fBifcO#A-l^:7^;PA£m®bfc, 
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